In this series of eight papers we present the applications of methods from wavelet analysis to polynomial approximations for a number of accelerator physics problems. In this part we consider variational wavelet approach for loops, invariant bases on semidirect product, KAM calculation via FWT.
INTRODUCTION
This is the eighth part of our eight presentations in which we consider applications of methods from wavelet analysis to nonlinear accelerator physics problems. This is a continuation of our results from [1]- [8] , in which we considered the applications of a number of analytical methods from nonlinear (local) Fourier analysis, or wavelet analysis, to nonlinear accelerator physics problems both general and with additional structures (Hamiltonian, symplectic or quasicomplex), chaotic, quasiclassical, quantum. Wavelet analysis is a relatively novel set of mathematical methods, which gives us a possibility to work with well-localized bases in functional spaces and with the general type of operators (differential, integral, pseudodifferential) in such bases. In contrast with parts 1 4 in parts 5-8 we try to take into account before using power analytical approaches underlying algebraical, geometrical, topological structures related to kinematical, dynamical and hidden symmetry of physical problems. In section 2 we consider wavelet approach for calculation of Arnold-Weinstein curves (closed loops) in Floer variational approach. In section 3 we consider the applications of orhit technique for constructing different types of invariant wavelet bases in the particular case of affine Galilei group with the semiproduct structure. In section 4 we consider applications of very useful fast wavelet transform (FWT) technique (part 6) to calculations in KAM theory (symplectic scale of spaces). This method gives maximally sparse representation of (differential) operator that allows us to take into account contribution from each level of resolution. where D c C be a closed unit disc and U : D --t M is a smooth function, which on boundary agrees with y, i.e. To describe the gradient of S we choose a on almost complex structure on M which is compatible with w. This is an Then any admissible vector q generates a tight frame of Galilean wavelets
The simplest examples of admissible vectors (corresponding to usual Galilei case) are Gaussian vector: q ( k ) , -+ exp(-k2/2mu) and binomial vector: This shows that localization of the wavelet coefficients at small scale is linked to local regularity. So, we need representation for differential operator ( J in our case) in wavelet basis. We consider it by means ofthe methods from part 6. We are very grateful to M. Cornacchia (SLAC), W. Herrmannsfeldt (SLAC) Mrs. J. Kono (LBL) and M. Laraneta (UCLA) for their permanent encouragement.
SYMPLECTIC HILBERT SCALES VIA WAVELETS
have Z, = {U(.) E H"(T')I s, ' " u(x)dx = 0}, s E R, J = a/ax, is
